Introduction
The individual and public health consequences of mental health and substance use problems are significant for perinatally HIV-infected (PHIV' ) youth. Psychiatric disorders, including substance use disorders (SUD), have been associated with sexual risk behaviors and nonadherence to medical treatment, behaviors that may be detrimental to the health of youth, and result in HIV transmission (Domek, 2009; Remien & Mellins, 2007) . Studies in the United States (US) indicate that PHIV'children exhibit high rates of mental health problems (Fielden et al., 2006; Havens & Mellins, 2008) . However, few studies with appropriate comparison groups follow PHIV'youth as they age through adolescence, a time when many psychiatric disorders and SUD may emerge (Kessler et al., 2007) .
PHIV 'youth face stressors that may make adolescence difficult and increase the likelihood of mental health problems. These include HIV-related neurologic/developmental disabilities (Chiriboga, Fleishman, Champion, Gaye-Robinson, & Abrams, 2005; Nozyce et al., 2006) , stigma, familial death, and negative environmental characteristics (e.g., poverty, urban violence, racism) (Kang, Mellins, Ng, Robinson, & Abrams, 2008) . Many PHIV 'youth experience multiple caretaking transitions due to illness, death, or family disruption (Havens & Mellins, 2008) . Earlier in the epidemic when most PHIV 'adolescents were born, HIV ' women showed high rates of psychiatric disorders and SUD (Mellins et al., 2002; Morrison et al., 2002) , increasing their children's risk for these problems via genetic and environmental pathways (Beardslee, Versage, & Gladstone, 1998) .
In a review of eight studies examining Diagnostic and Statistical Manual (DSM)-defined psychiatric disorders in HIV ' youth (age range 4Á21 years), high disorder rates were found, including attention deficit hyperactivity disorder (ADHD; 29%), anxiety (24%), and depression (25%) (Scharko, 2006) . However, the role of HIV in the development of psychiatric disorders as youth transition through adolescence was difficult to determine. All studies were cross-sectional, mode of HIV transmission (e.g., perinatal vs. behavioral) was not always considered, and most lacked adequate comparison groups, and had small samples with large age ranges.
Two recent studies of PHIV' youth with comparison groups showed mixed HIV-status effects. Among a sample of 340 9Á16-year olds, including a comparison group of perinatally exposed, but uninfected (PHIV () youth, 61% of PHIV'compared to 49% of PHIVÁ youth met criteria for at least one disorder (Mellins et al., 2009) . This difference was statistically significant, as were differences in rates of ADHD (18% PHIV'vs. 8% PHIV (). Rates of SUD were low in both groups. The International Maternal Adolescent AIDS Clinical Trials (IMPAACT) 1055 Study compared the rates of psychiatric symptoms in 319 PHIV'youth to 256 HIV( youth (either PHIVÁ or in families with HIV) ages 6Á18 years, finding high rates of disorders in both groups (61%) (Chernoff et al., 2009 ), but PHIV'youth were almost twice as likely to have used illicit substances as PHIVÁ youth (SUDs were not measured) (Williams et al., 2010) .
The above analyses were cross-sectional, and the mean age of the youth was 12Á13 years, an age at which SUD is rare and some psychiatric disorders may not have emerged (Kessler et al., 2007) . Longitudinal studies are needed to examine the development of disorders as PHIV'youth transition through adolescence as previous studies of other populations suggest considerable change during this time (Costello, Mustillo, Erkanli, Keeler, & Angold, 2003) . Such studies will inform effective interventions for the growing US population of PHIV'youth, and for the much larger number of emerging adolescents in high HIV-prevalence countries (UNAIDS, 2010) .
Using data from Project CASAH (Child and Adolescent Self Awareness and Health Study), one of the largest US-based longitudinal studies of behavioral outcomes in PHIV' youth that includes a comparison group of PHIVÁ youth from similar communities, this study examines (1) changes in prevalence and type of psychiatric disorders and SUD across two time points and (2) the potential role of PHIVÁ infection and other critical contextual factors, such as family, demographic characteristics, and health markers (e.g., HIV RNA viral load) in influencing mental health outcomes.
Methods

Participants and procedures
Data come from the baseline and 18-month follow-up interview of Project CASAH (Mellins et al., 2009) . Participants were recruited from four New York City (NYC) medical centers that provide primary and tertiary care to HIV-affected families. Inclusion criteria were (1) youth ages 9Á16 years with perinatal exposure to HIV (as confirmed by medical providers and charts), (2) cognitive capacity to complete interview, (3) English or Spanish speaking, and (4) caregiver with legal capacity to sign consent for child participation. Among 443 eligible participants, 11% refused contact and 6% could not be contacted by the clinics. A total of 367 (83%) caregiver-youth dyads were approached, 340 enrolled, and 325 (196 PHIV 'and 129 PHIV ( ) completed the full baseline interview; 280 participants (86%) completed the follow-up interview (166 PHIV ' and 114 PHIV ( ), with a mean time interval of 18.5 months and no significant HIV-status differences in rates of attrition. Among 60 participants lost to follow-up, 34 refused participation, 24 could not be contacted, and 2 youth died. There were no significant demographic differences, including HIV status between the 60 youth with baseline data only and the 280 follow-up participants, with the exception of age. Youth lost to follow-up were significantly older (mean age 013.2 vs. 12.4, p 0 0.01). There were also no differences in the baseline prevalence of psychiatric disorders between these two groups (data not shown).
Data sources included (1) caregiver and youth interviews and (2) medical charts. Caregivers and youth were interviewed separately but simultaneously by trained bachelor-level interviewers. Institutional Review Board approval was obtained from all sites; caregivers provided written consent for themselves and youth. Youth provided written assent (consent if ]18 years). Monetary compensation for time and transportation was provided. Data were not collected on patients who refused baseline participation given HIV confidentiality.
Assessment
Child psychiatric disorder
Child psychiatric disorder was assessed by using The DISC-IV (generic parent/child versions; Shaffer et al., 1996) , a well-validated structured instrument to assess DSM diagnoses (American Psychiatric Association, 1994) , which can be used by trained lay-interviewers. We focused on the most common DSM-IV child/adolescent disorders including anxiety, mood, disruptive behavior, and SUDs (Lewinsohn, Shankman, Gau, & Klein, 2004) . Caregivers and children were interviewed about child symptoms in the past year. DISC scoring algorithms combining parent and youth information apply an ''or'' rule (i.e., a criterion is considered present if reported by either informant). Our decision to use the ''or'' rule for combining informant information was based on previous DISC studies (Shaffer et al., 1996) .
Demographics
Demographics included child and caregiver age, gender, ethnicity, and HIV status; caregiver education, relationship to child (e.g., biological vs. adoptive parent or relative); income; and child placement changes.
Youth mental health treatment
Caregivers indicated if youth (1) saw a psychiatrist/ psychotherapist or (2) received outpatient mental health services in the past year. A dichotomous variable was created (yes/no).
HIV 'youth health CD4'cell count (cells/mm 3 ) and HIV RNA viral load (VL) (copies/ml) values from within 3 months of the interview were obtained from medical records. Based on assay methodology variation, VL ] 100,000 copies/ml was coded as 100,000 and VL 5 400 copies/ml as undetectable.
Statistical analysis
To ensure group comparability on demographic variables, PHIV' and PHIV ( adolescents were compared using t-test and chi-square tests for continuous variables and categorical variables, respectively, for each time point. Summary scores were created based on either caregiver or youth report of the presence or absence of (1) any (nonsubstance abuse) psychiatric disorder, (2) mood disorder, (3) anxiety disorder, (4) behavioral disorder (as well as subcategory of ADHD), and (5) SUD. The association between youth HIV status and disorder outcomes was examined separately at baseline and follow-up. Generalized linear models with logit link were used to compare the odds of having disorders between time points by HIV status, and to examine whether the changeover time on the odds of having disorders differed by HIV status. As several caregivers provided data on multiple children in the study (n 0 44), and the outcomes between baseline and follow-up from the same subject were correlated, we used generalized estimating equations (GEE; Liang & Zeger, 1986) to account for the effects of clustering. We also evaluated the association between psychiatric disorder and sociodemographic characteristics as well as health markers and treatment status using the same analytic approach. p values 50.05 were considered statistically significant. Group differences for SUD were not examined given the low prevalence for both groups.
Results
Demographics and health
PHIV 'and PHIV ( participants were comparable for most variables, with few statistically significant differences (Table 1) . Compared to PHIV ' youth, PHIV ( youth were more likely to have lived in only one home, with a caregiver who was a biological parent and HIV'(most biological parents were mothers) and with slightly lower household incomes. Among PHIV 'youth, the majority knew their HIV status (69.9% baseline; 81.3% follow-up) and were taking medication for HIV (86.5% baseline; 82.9% follow-up). Over 50% of youth had VL ]400 copies/ ml at both time points, although only a small percentage (510%) showed signs of severe immune compromise (CD4% B 200).
HIV status and psychiatric disorders
The prevalence of any (nonsubstance use) psychiatric disorder was high for all youth with no significant HIV-status group differences in the overall summary variables (Table 2) ; 68.7% of PHIV 'youth and 69.3% of PHIVÁ youth met criteria for any psychiatric disorder at either time point. Any psychiatric disorder was indicated for 60.2% of PHIV 'youth and 57.0% of PHIVÁ youth at baseline and 44.0% of PHIV 'youth and 53.5% of PHIVÁ youth at followup. Among youth with any psychiatric disorder, 22% met criteria for two or more disorders at baseline and 14% at follow-up, with no significant HIV-status group differences in comorbidity. Anxiety and behavioral disorders were the most frequent comorbidity.
Anxiety disorders, including social and specific phobias, separation anxiety, agoraphobia, generalized anxiety, panic, and obsessive-compulsive disorders were the most prevalent disorder category for both groups at both time points, followed by behavioral disorders. There were no significant group differences by HIV status for anxiety disorders at baseline or follow-up. However, at baseline, PHIV'youth were three times more likely to report a mood disorder (OR 03.16; 95% CI 0 1.17, 8.52, p 00.02) and two AIDS Care 955 Table 1 . Baseline demographic characteristics of PHIV ' and PHIVÁ youth (N 0280).
Baseline
Statistic a Follow-up Statistic a PHIV '
PHIV ( times more likely to report ADHD (OR 02.13; 95% CI 0 0.98, 4.61, p 00.06) compared with PHIVÁ youth, although this latter difference was just shy of statistical significance. SUD prevalence was low at baseline and follow-up (B5%) for PHIV'and PHIV( youth. Table 3 presents the change in prevalence of psychiatric disorders across time points by HIV status. Between baseline and follow-up, the odds of having any psychiatric disorder decreased significantly among PHIV 'youth (OR 00.52, 95% CI 00.38, 0.73, p B0.001), but remained relatively unchanged among PHIV ( youth. Anxiety disorders specifically decreased over time among PHIV'(OR 00.46, 95% CI 00.32, 0.67, p B0.001) and PHIVÁ youth (OR 00.54, 95% CI 00.36, 0.81, p 00.003). However, mood disorders increased among PHIVÁ youth only (OR 02.10, 95% CI 01.02, 4.29, p 00.04).
We also compared the likelihood of change in prevalence of disorders between baseline and followup by HIV status. PHIV 'youth had significantly greater reduction in the odds of having any psychiatric disorder between baseline and follow-up (ratio of OR [ROR] 00.60, 95% CI 00.36, 1.00, p 00.051) (just shy of statistical significance) and of having a mood disorder (ROR 0 0.38, 95% CI 00.15, 0.96, p 00.04). The change in prevalence of other disorders did not differ between the two groups.
Age and gender differences
Given few HIV-status differences, we also examined in the total sample, two factors associated with presence of a psychiatric disorder in previous studies of adolescents, age, and gender (Table 4) . At baseline, a number of gender differences emerged. The odds of having any psychiatric disorder (OR 00.62, 95% CI 00.38, 0.99, p 0 0.050) and anxiety disorders (OR 0 0.56, 95% CI 0 0.35, 0.89, p 00.015) were significantly higher in girls than boys. Conversely, although shy of significance, the odds of having any behavioral disorder (OR 01.60, 95% CI 00.94, 2.72, p 0 0.083), and more specifically ADHD (OR 0 1.73, 95% CI 00.93, 3.12, p 0 0.082) were higher in boys than girls. At follow-up, similar patterns were found, although differences were not statistically significant (data not shown).
We examined age differences comparing youth 513 years to youth ]14 years. At baseline, older youth were more likely to report mood (OR 02.31, 95% CI 0 1.02, 5.20, p00.044) and behavioral disorders (OR 0 1.92, 95% CI 01.17, 3.16, p 0 0.010) and less likely to report anxiety disorders (OR 00.58, 95% CI 00.37, 0.92, p 00.020), whereas at follow-up, no statistically significant age differences were found.
Psychiatric disorders and VL, CD4 count (PHIV youth only)
At baseline and follow-up, CD4 count ] 200 cells/ mm 3 , VL ]100,000 or undetectable VL (yes/no) were not associated with presence or absence of any category of psychiatric disorders (data not shown) with one exception. At follow-up, those with undetectable VL were less likely to have behavioral disorders (OR 0 0.41, 95% CI 00.19, 0.92, p 0 0.031). 
Mental health services, HIV-status, and psychiatric disorders
Both PHIV 'and PHIV ( youth had similar rates of mental health services at baseline (31.3 vs. 26.8%, respectively; OR 0 1.24, 95% CI 0 0.71, 2.17, p 00.440). However, PHIV' youth had significantly higher rates of mental health services at follow-up (37.9 vs. 23.1%, respectively, OR 02.03, 95% CI 0 1.06, 3.88, p 00.032). The change in prevalence of any disorder category over time did not differ by receipt of mental health services (data not shown).
Discussion
As the pediatric HIV epidemic in resource-rich countries evolves into an adolescent epidemic, there is a substantive need for studies elucidating the mental health needs of PHIV'youth as they transition through this vulnerable developmental stage and enter adulthood. This study is one of the first to examine longitudinally psychiatric disorders and SUD in PHIV'adolescents, and the association of HIV infection and mental health outcomes through the inclusion of a comparison group from similar backgrounds. Overall, both PHIV 'and PHIV ( youth in our sample had extremely high rates of any psychiatric disorder, close to 70% in both groups met criteria at one time point or the other. Although different assessment time frames, the 12-month disorder prevalence appears substantially higher than those seen among youth in the general population, that range from 20% in the past 6 months to 49% lifetime (Kendall et al., 1997; Costello, 2010; Merikangas et al., 2010) and similar to youth within the juvenile justice system (Teplin, Abram, McClelland, Dulcan, & Mericle, 2002) . Our rates are also similar to those reported in the IMPAACT study in which 61% of both PHIV 'and HIV ( youth (from HIV-affected families) presented with a psychiatric disorder at one time point (Chernoff et al., 2009) . Taken together, our findings suggest that PHIV ' youth and HIVÁ youth affected by familial HIV are at high risk for mental health problems, although pediatric HIV infection per se may not be the primary mechanism.
Overall, we found that the prevalence of any psychiatric disorder significantly decreased in PHIV 'youth, whereas for PHIVÁ youth, the prevalence of any disorder remained the same and mood disorders increased over time. These data suggest that perinatal HIV infection may not increase the risk of psychiatric disorder as these youth age. Access to the treatment may be one explanation for the decrease in disorders. Consistent with our analyses, several previous studies suggest that PHIVÁ youth or unex-posed, uninfected youth with HIV ' caregivers are equally if not more vulnerable to mental health problems than PHIV'youth (Chernoff et al., 2009; Malee et al., 2011) , yet their access to services is more limited. Most PHIV 'youth have been engaged in comprehensive HIV programs throughout their lifetime, typically attending clinics every 1Á3 months, interacting with a large variety of providers. This may in turn result in better identification and treatment of mental health needs, including psychopharmacologic and psychotherapeutic interventions, greater support, and counter balance any additional vulnerability that might be present due to the effects of HIV, difficulties of coping with a chronic, stigmatized illness Mellins et al., 2011) or the presence of environmental risks. PHIV 'youth were more likely in our study to receive mental health services at follow-up. Similar services are typically not available to PHIVÁ youth who are seen for preventive care yearly and then on an emergent basis. To our knowledge, there are no specialized services systems for PHIVÁ youth, particularly those that provide the medical home available to PHIV 'youth.
In addition to HIV, we also examined sociodemographic and health factors. The majority of sociodemographics characteristics were not associated with psychiatric disorders. However, there were gender and age differences, corresponding with studies in other populations, suggesting some similar risks (Cohen et al., 1993) . Girls were more likely to present with any psychiatric disorder and anxiety disorders, whereas boys were more likely (although marginally significant) to present with behavioral disorders, specifically ADHD. Mood and behavioral disorders were more likely in older youth and anxiety disorders in younger youth (Brent, Baugher, Bridge, Chen, & Chiapetta, 1999; Loeber & Keenan, 1994; Roza, Hofstra, van der Ende, & Verhulst, 2003) . We also examined changes in biomedical markers for HIV 'youth. None of these factors at baseline was significantly related to increases/decreases in presence of psychiatric disorders over time.
Finally, although the youth in our study come from high-risk backgrounds for substance use, our data suggest that they are not at increased risk for early onset of alcohol and drug use disorders, although there may be experimentation (''use'' vs. ''disorder'') that we did not examine. The prevalence of SUD was low at both time points, but comparable to data from a national probability sample, in which rates of SUD ranged from 1% in 9-year olds to 9% among 17-year olds (Kendall et al., 1997) .
There are several study limitations. Although, we interviewed 77% of eligible participants from study clinics, this sample of convenience may not reflect the AIDS Care 959 larger population of perinatally HIV-exposed adolescents. It is possible that our group of PHIVÁ youth may have participated due to parental concerns about mental health, biasing our comparison sample or we may not have recruited those PHIV 'youth most at risk due to severe health and mental health complications. Although we recruited both groups from the same clinics and attempted to recruit both groups from similar communities, other unknown factors may have altered the group effects. Also, caregiver substance use and psychiatric disorder, which may account for group differences, were not examined. Moreover, the data are self-reported, subject to issues of social desirability. Our measure of mental health services was limited, and we had no data on psychopharmacological treatments. Finally, we did not have the power to examine group differences over time in specific subcategories of disorders (e.g., different types of anxiety, including separation anxiety and panic) or in SUD.
Conclusion
The high rates of psychiatric disorders in both PHIV 'and PHIV ( youth, a population at risk due to familial HIV infection and other environmental factors, are cause for concern. Given previous work indicating that mental health problems are associated with sexual and drug risk behavior in adolescence (Mellins et al., 2009; Ramrakha, Caspi, Dickson, Moffitt, & Paul, 2000) and adulthood (Stiffman, Dore´, Earls, & Cunningham, 1992) , and HIV treatment nonadherence in adulthood (Remien & Mellins, 2007) , mental health services for PHIV 'and PHIVÁ youth is an urgent public health priority. Despite decreasing rates of psychiatric disorders over time, PHIV ' youth still present with high rates of disorders across both time points. Also of significant concern are the mental health needs of PHIVÁ youth who are typically not connected to services and are difficult to identify, but represent the much larger population. Our data indicate that the high rates of disorders do not appear, for the most part, to be associated with PHIVÁinfection, but rather other factors, warranting continued examination of the mental health problems of PHIV 'and PHIVÁ youth to further understand the complex individual, family, environmental and system-level effects on psychiatric disorders in this population and develop appropriate interventions. A few efficacy-based, family-focused programs are being developed for PHIV 'youth that target multiple risks, such as Multisystemic Therapy (Ellis et al., 2005) and CHAMP'(Collaborative HIV/AIDS Mental Health Project for Positive Youth) (Mckay et al., 2006) as well as for HIVÁ youth with HIV ' caregivers (Rotheram-Borus, Lee, Gwadz, & Draimin, 2001) . However, efficacy and effectiveness studies are limited, as are resources for uninfected youth in HIV-affected families.
